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Introduction 

C. trachomatis is a bacterial pathogen that 

is known to cause a variety of illnesses in humans 

worldwide, such as respiratory, urogenital, and 

ocular infections [1]. 

Follicular conjunctivitis linked to trachoma 

is one of the ocular manifestations of the disease that 

is a leading cause of preventable blindness globally, 

especially in areas with limited access to healthcare 

settings [2,3]. 

A R T I C L E  I N F O 

Article history:  

Received 9 May  2024 

Received in revised form 5 June 2024 

Accepted 10 June  2024 

Keywords: 

Chlamydia trachomatis 

Follicular conjunctivitis 

Molecular detection 

16S rRNA 

Egypt 

m
A B S T R A C T 

Background:  Chlamydia trachomatis infection is a significant cause of follicular 

conjunctivitis worldwide, particularly in regions where trachoma is endemic. Aim of the 

work: This study investigates the prevalence, clinical significance, and molecular 

diagnosis of Chlamydia trachomatis in patients with follicular conjunctivitis, shedding 

light on important demographic and clinical associations identifying knowledge gaps and 

proposing avenues for future research and public health interventions. Methodology: 

Forty patients presenting with follicular conjunctivitis at Ain Shams University hospitals, 

Egypt. Conjunctival scraping samples were collected, and DNA extraction was performed 

for amplification targeting the 16S rRNA gene of Chlamydia trachomatis by conventional 

PCR. Results: The key finding is that 75% of conjunctival samples tested positive for the 

presence of the C. trachomatis 16S rRNA gene. Significant associations were found 

between PCR positivity and demographic characteristics such as gender (P < 0.005) with 

an equal distribution of 20 males and 20 females and age (P = 0.021) ranged from 18 to 64 

years, with a median age of 26 years. Clinical symptoms were also strongly associated 

with positive PCR results (P < 0.005) including redness, foreign body sensation, irritation, 

itching, tearing, burning sensation, and blurred vision, along with unilateral and/or 

bilateral site of infection. Conclusion: These results underscore the clinical significance 

of C. trachomatis in follicular conjunctivitis and stress the necessity for targeted 

interventions and public health initiatives. Future efforts should focus on the development 

of a rapid, simple, and cost-effective diagnostic test to curtail the spread of C. trachomatis 

infection and targeting its proper management. 
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Research gaps include the need for 

comprehensive epidemiological studies in different 

geographical regions estimating the extent of 

affection by this type of infection especially in 

endemic areas like Egypt. In turn, the prevalence 

rate can be reflected to prevention and control 

campaigns to avoid the complications and antibiotic 

resistance. Certain serovars of C. trachomatis 

produce trachoma, which is characterized by 

persistent conjunctival inflammation that, if left 

untreated, can lead to scarring and visual 

impairment. Although the presence of follicles is 

frequently used to make a clinical diagnosis [4,5]. 

Trachoma is a significant cause of 

blindness globally which is caused by Chlamydia 

trachomatis serovars A, B, Ba and C that mainly 

affect the eyes. Also, these serovars are rarely 

isolated from Chlamydial genital tract infections. 

Based on the antigenic diversity of the OMP A 

genes, which encode the bacterium's main outer 

membrane protein (MOMP), C. trachomatis is 

divided into 15 different serovars which exhibit 

distinct and well-documented tissue tropisms [6]. 

Unfortunately, Africa is the worst affected 

continent: 18 million cases of active trachoma (85% 

of all cases globally) are thought to exist in 29 of the 

47 countries in World Health Organization’s 

(WHO) African Region. Ethiopia and South Sudan 

have the highest prevalence of active trachoma. 

Beyond the disability, distress, isolation, and stigma 

that it causes, the economic burden of trachoma on 

affected individuals and communities is enormous, 

costing between US$ 2.9 - 5 billion annually [7]. 

In 2003, trachoma rapid assessments 

(TRAs) were undertaken in 15 villages of El-

Fayoum Governorate. The village-level proportions 

of 2–10 years old children observed to have active 

trachoma ranged from 16% to 85% [8]. 

Active trachoma is determined by the 

follicles existing and inflammation in the 

conjunctiva of the upper tarsal. An 

immunopathological inflammatory response 

resulting in tissue fibrosis is thought to be triggered 

by recurrent or persistent infection. This can leave 

the upper tarsal conjunctiva severely scarred and 

cause the eyelashes to turn inward, which cause 

scratch the eyeball and corneal opacity then 

blindness [5,9]. 

An estimated ninety-two million new 

sexually transmitted infections (STI) with C. 

trachomatis were reported annually [10]. Based on 

the 2018 global STI surveillance from the WHO, the 

global estimation of new C. trachomatis cases in 

2016 was 127 million [11]. 

Although serovars D-K are not linked to 

blinding trachoma, they are a major universal cause 

of urogenital tract infections. On the other hand, 

serovars D-K can infect the eyes of adults and 

through the accidental contact with vaginal 

discharge or if newborns contract the pathogen 

while passing through an infected birth canal [12]. 

The infection spreads mostly by three 

routes: direct contact with the eye and nasal 

secretions of an infected individual, contact with 

fomites, and eye-seeking flies contaminated by 

ocular or nasal secretions harboring the bacteria C. 

trachomatis, specifically Musca sorbens [13]. 

Mostly follicular conjunctivitis is 

diagnosed from a clinical perspective, and 

empirically administered antibiotics are 

subsequently used as treatment, which contributes to 

the emergence of antibiotic resistance. When 

observed in individuals who reside in trachoma-

endemic regions, the follicles are predictive of the 

disease but are not pathognomonic. There are 

additional causes of follicular conjunctivitis, 

including bacterial infections (especially those 

caused by Moraxella spp. and Streptococcus 

pneumoniae), viral infections (of which the 

adenovirus is the most prevalent), and toxic 

conjunctivitis secondary to topical medications. 

Therefore, it is possible that this clinical sign is not 

specific to Chlamydial infection [14,15]. 

There are two principal forms of 

Chlamydia species in the developmental cycle that 

have been identified in tissue culture systems [16]. 

The extracellular, infectious, metabolically dormant 

form known as the "elementary body" is 

characterized by condensed genomic DNA and 

limited or absent transcription. The elementary body 

changes into the reticulate body form upon infection 

of the host cell, becoming metabolically active and 

dividing by binary fission. Given that chlamydial 

16S rRNA is among the genes that are prominently 

expressed during the transition from elementary 

bodies to reticulate bodies that actively replicate, 

high-level expression of this gene may serve as a 

marker for organisms that are viable or actively 

replicating [17,18]. 

16S rRNA gene is vital to the organism's 

normal function as a part of the chlamydial 

ribosome. In addition to serving as a marker of 
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microbial metabolism in vitro, its expression 

corresponds with the load of chlamydial organisms 

in the sample [18]. 

The prognosis is favourable for high-risk 

groups when antibiotic therapy and education are 

combined [19]. So, sensitive, specific, rapid 

techniques for screening and early diagnosis of 

chlamydial infections have been developed due to 

the rising prevalence of chlamydial infection [20]. 

Also, for prevention of serious complications, early 

diagnosis is essential particularly when appropriate 

treatment is available [21]. 

Bacterial isolation in tissue culture media, 

which is time-consuming and slow, is usually the 

basis for diagnosis. So, its detection was widely 

replaced by polymerase chain reaction (PCR) [20].  

In detecting C. trachomatis infection, 

molecular techniques provide enhanced sensitivity 

and specificity. Tests with high analytical sensitivity 

are necessary for its directly detection in medical 

samples due to the intracellular lifestyle of the 

bacteria and its ability to induce low-grade 

replication infections that can lead to persistent 

infections. The most sensitive assays for its 

detection are nucleic acid amplification tests 

(NAATs), which have a specificity comparable to 

that of cell culture and are hence the method of 

choice [22]. 

Therefore, this study aims to molecularly 

detect the presence of C. trachomatis 16S rRNA 

gene in conjunctival samples which was chosen for 

its specificity and its conserved nature across strains, 

enabling accurate detection of the pathogen and 

investigate its association with clinical features and 

demographic parameters in patients complaining of 

follicular conjunctivitis in an endemic region like 

Egypt. 

 Methods  

Ethical approval 

Ethical approval (FMASU MS 136/2023) 

was obtained according to the Ethical Committee of 

Scientific Research, Faculty of Medicine, Ain 

Shams University. Written consent was obtained 

from the participants involved in the study. 

Subjects  

The sample size was determined based on 

statistical considerations to achieve adequate power 

for detecting significant associations and fulfilling 

study objectives. Sample size was performed in the 

community, environmental and occupational 

medicine department, faculty of medicine, Ain 

Shams University. 

This study was a cross-sectional study 

conducted at the outpatient ophthalmology clinic at 

Ain-Shams University Hospitals, Egypt, from 

March 2023 to November 2023. Patients were 

selected based on clinical presentation with 

follicular conjunctivitis using established criteria 

such as characteristic symptoms and signs upon 

examination. It was performed on forty clinical 

specimens collected from patients complain from 

one or more symptoms of the following: pink or red 

eye(s), increased tear production, itching, irritation, 

burning or foreign body sensation in the eye(s). 

They were examined for follicles on the upper &/or 

lower tarsal & forniceal conjunctiva as a clinical 

sign. We excluded patients clinically diagnosed with 

cicatricial stages of trachoma, other causes of 

conjunctivitis such as mucopurulent conjunctivitis, 

allergic conjunctivitis, also patients with any sign 

suggestive of viral causes like dendritic corneal 

ulcer of herpes simplex virus, etc. 

Clinical diagnosis 

The clinical examination for the signs of 

follicular conjunctivitis and the diagnosis was 

performed by an ophthalmic consultant. 

Sample Collection 

Conjunctival scraping samples collected by 

an ophthalmic consultant from adults clinically 

diagnosed with follicular conjunctivitis for 

molecular analysis in the medical microbiology 

laboratory at faculty of medicine, Ain Shams 

University. The samples were collected before the 

administration of empirical antibiotic therapy from 

the upper tarsal conjunctival surfaces after applying 

topical anaesthesia. Then preserved on Dacron swab 

in Universal Transport Medium (UTM) and stored 

until their processing. 

DNA extraction 

DNA was extracted and amplified from all 

samples using the GeneJET Genomic DNA 

Purification Kit (Thermo Fisher Scientific, 

Waltham, MA, USA) following the manufacturer’s 

instructions. 

DNA amplification with 16S rRNA gene primers 

Primers were designed with the aid of the 

Vector NTI® software (Thermo Fisher Scientific, 

Waltham, MA, USA) and primer-BLAST 

(https://www.ncbi.nlm.nih.gov/tools/primerblast).  

The primers sequence used in this study 

was (F/ 5′- AGTGGCGGAAGGGTTAGTAATG -
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3′) (R/ 5′- TCACATAGACTCTCCCTTAACCGA-

3′), with amplicon size of 156 bp [23]. 

The chosen primers targeted the gene of C. 

trachomatis 16s rRNA due to their unique pattern of 

conservative and hypervariable motives regions of 

the published DNA sequences [24]. 

The reaction volume was 25 μL containing 

12.5μL ready-made TAQ COSMO PCR RED 

Master Mix (Willowfort, UK), 1μL of primers (0.5 

μmol/L of each primer), 5μL of DNA template and 

6.5μL complete with distilled H2O.  

DNA amplification was performed under 

the following thermal conditions: pre-denaturation, 

95 °C for 10 min; amplification for 40–45 cycles of 

95 °C for 10 sec, 62 °C for 20 sec, 72 °C for 30 sec 

[23], by using ready-made master mix Red TAQ 

COSMO PCR RED Master Mix (Willowfort, UK). 

To avoid the potential of contamination, the sample 

preparation and PCR amplification product were 

performed in separate rooms. 

 PCR analysis 

All PCR products were subjected to 

electrophoresis on agarose gel along with a 100 bp 

DNA marker. An amount of 5μL of each PCR 

mixture was separated in 1.5% agarose gel, 

containing 3μl ethidium bromide, and viewed under 

the gel documentation system.  

A result was considered positive when a 

band of the size 156 bp was visible in the gel 

corresponding to the positive control. 

Standard procedures for reducing 

contamination were strictly followed. Each assay 

included positive and negative controls; negative 

control contained sterile distilled water. 

Statistical analysis 

Data were collected, revised, coded, and 

entered the Statistical Package for Social Science 

(IBM SPSS) version 27. The comparison between 

groups regarding qualitative data was done by using 

the Chi-square test (*) and/or Fisher exact test when 

the expected count in any cell was found to be less 

than 5.  

The comparison between two independent 

groups with quantitative data and non-parametric 

distribution was done by using the Mann-Whitney 

test (≠). 

The confidence interval was set to 95% and 

the margin of error accepted was set to 5%. So, the 

p-value was considered significant as the following: 

P-value > 0.05: Non-significant (NS) 

P-value < 0.05: Significant (S) 

P-value < 0.01: Highly significant (HS). 

Results 

A total of forty conjunctival samples were 

obtained from patients clinically diagnosed with 

follicular conjunctivitis, with an equal distribution 

of twenty males and twenty females. The range of 

ages was 18 to 64 years, with a median age of 26 

years as shown in (Table 1). 

PCR results revealed thirty samples (75%) 

tested positive for C. Trachomatis, while ten 

samples (25%) tested negative as shown in Figure 

(1B). Significant associations were found between 

PCR positivity and demographic factors such as 

gender and age, as well as clinical manifestations of 

follicular conjunctivitis. The detailed results were 

presented in the following tables and figures.  

Table1 shows that most of the patients 

(82.5%) were aged 18-39 years old with equal 

distribution between 20 males and 20 females. The 

median age was 26. 

Figures (1A &1B) illustrate gender 

distribution and the conventional PCR results 

among the collected conjunctival samples. 

Table 2A highlights a highly significant 

association (P < 0.005) between PCR results and 

gender. Females exhibited a higher positivity rate 

(66.7%) compared to males (33.3%). 

Table 2B presents the relationship between 

PCR results and age. A significant association was 

found (P = 0.021), indicating a higher positivity rate 

in young adults (76.7%). 

The detailed results of conventional PCR 

compared to the age of those patients revealed a 

significant relationship (P < 0.05) between PCR 

results and the median age 

Table 3 illustrates the results of 

conventional PCR compared to symptoms of the 

patients. There was a highly statistical significance 

(P < 0.005) between the results of the conventional 

PCR assay and the patients’ symptoms. 

Table 4 presents the relationship between 

PCR results and the site of infection. A highly 

significant association was found (P<0.005), 

indicating a higher positivity rate in bilateral eye 

infection (96.7%). 

Agarose gel electrophoresis results as 

shown in Figures (2A & 2B) confirmed the 

presence of C. trachomatis 16S rDNA in positive 

samples. 
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Figure 3 shows the relationship between 

results of conventional PCR in the patients in the 

study, and duration of symptoms, there was non-

significant relationship between days of complaints 

and the positive results of PCR. 

Table 1. Demographic data of the patients included in the study. 

Total No. = 40 Percentage (%) 

Gender 
Female 20 50 

Male 20 50 

Age 
Median (IQR) 26 (18 – 36.5) 

18 – 64 Range 

Age Group 

Young Adults (18-39) 33 82.5 

Middle-aged adults (40-59) 4 10 

Old adults (60-64) 3 7.5 

Table 2A. Gender distribution among the patients in the study with positive and negative PCR results. 

Gender 
PCR results No. Percentage (%) 

Test 

value 
P-value Significance 

Female 
Positive 20 66.7 

13.333* <0.005 HS 

Negative 0 0.0 

Male 
Positive 10 33.3 

Negative 10 100 

Table 2B. Age distribution among the patients included in the study with positive and negative PCR results. 

Age Group 
PCR results 

No. 
Percentage (%) 

Test 

value 
P-value Significance 

Young Adults 

(18-39) 

Positive 23 76.7 

2.828* 0.243 NS 

Negative 10 100 

Middle-aged Adults 

(40-59) 

Positive 4 13.3 

Negative 0 0.0 

Old Adults 

(60-64) 

Positive 3 10 

Negative 0 0.0 

Age 

Median (IQR) 
Positive 33.5 (19 – 39) 

-2.314≠ 0.021 S 

Negative 18.5 (18 – 29) 

Range 
Positive 18 – 64 

Negative 18 – 35 

. 
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Table 3. Relation between the symptoms among the patients included in the study & the results of conventional 

PCR assay. 

Symptoms 

Total No. 

PCR Results 

Test 

value 
P-value Significance 

Negative Positive 

No. % No. % 

Redness 

Yes 39 
0 0.0 30 100 

40 

<0.005 

HS 
9 90 0 0.0 

No  1 
1 10 0 0.0 

0 0.0 0 0.0 

Foreign 

body 

sensation 

Yes 37 0 0.0 29 96.7 

40 

8 80 0 0.0 
<0.005 

HS 
No 3 2 20 0 0.0 

0 0.0 1 3.3 

Irritation 

Yes 37 0 0.0 29 96.7 

40 

8 80 0 0.0 

<0.005 HS 
No 

3 2 20 0 0.0 

0 0.0 1 3.3 

Itching 

Yes 36 0 0.0 28 93.3 

40 

<0.005 8 80 0 0.0 

HS 
No 4 2 20 0 0.0 

0 0.0 2 6.7 

Tearing 

Yes 35 0 0.0 30 100 

40 
HS 

5 50 0 0.0 
<0.005 

No 5 5 50 0 0.0 

0 0.0 0 0.0 

Burning 

sensation 

Yes 15 0 0.0 10 33.3 

40 

<0.005 5 50 0 0.0 

HS 
No 25 5 50 0 0.0 

0 0.0 20 66.7 

Blurred 

Vision 

Yes 10 0 0.0 4 13.3 

40 

6 60 0 0.0 
<0.005 

HS No 30 4 40 0 0.0 

0 0.0 26 86.7 

Table 4. Relation between site of infection in one eye or both among the patients in the study with PCR results. 

Site of infection PCR results No. Percentage 

(%) 

Test value P-value Significance 

Unilateral 

Total 8 20 

20.833* 

<0.005 

HS 

Positive 1 3.3 

Negative 7 70 

Bilateral 

Total 32 80 

Positive 29 96.7 

Negative 3 30 
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  Figure 1A. Gender distribution among the patients included in the study. 

Figure 1B. PCR results among the collected samples. 

Figure 2A. Agarose gel electrophoresis of the amplified products of the first run PCR indicating the existence 

of C. trachomatis 16S rDNA (156 bp). 

Lanes 2, 3, 4, 6, 7: correspond to the positive bacterial DNA yield. 

Lane PC: corresponds to positive control. 

Lane NC: corresponds to negative control (distilled water). 

50% 50%

Gender

Female Male
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Figure 2B. Agarose gel electrophoresis of the amplified products of the second run PCR indicating the 

existence of C. trachomatis 16S rDNA (156 bp). 

Lanes 9, 11, 13, 15: correspond to the positive bacterial DNA yield. 

Lane PC: corresponds to positive control. 

Lane NC: corresponds to negative control (distilled water). 

Figure 3. Relation between duration of symptoms among the patients in the study and PCR results. 

Discussion 

C. trachomatis is one of the most 

preventable causes which lead to chronic 

conjunctivitis and blindness. Annually about one 

million cases reported that could be infected by C. 

trachomatis according to the Centre for Disease 

Control and Prevention (CDC). At the beginning of 

the acute phase of the conjunctival infection, it is 

important to administer the specific antibiotic 

therapy, but it is also important to choose a correct 

method to detect the presence of C. trachomatis, 

such as NAATs recommended by CDC [25,26]. 

The present study findings underscore the 

high prevalence of C. trachomatis (75%) in 

follicular conjunctivitis among clinically diagnosed 

adult patients and highlights the importance of early 

molecular detection of 16S rRNA gene by 

conventional PCR. 

Our findings align with existing literature 

on the prevalence of C. trachomatis in follicular 

conjunctivitis confirming the global relevance as a 

causative agent in follicular conjunctivitis [27,28]. 

The high prevalence reported in our study is 

consistent with trachoma being a major public 
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health problem, resonating with data from various 

regions [18,29,30]. 

Our findings coincide with the results of 

the study performed in Giza, Egypt by Abdelfattah 

et al. [31] who detected C. trachomatis in 65.5% 

and 76% of dry eye disease (DED) patients by direct 

fluorescent antibody (DFA) and PCR methods, 

respectively. The study was conducted on 58 

patients of age range 20-50 years diagnosed with 

DED confirmed by Schirmer I test and tear breakup 

time. Also, our findings align with the results 

documented by Fan et al. [27] who found that the 

PCR results were positive in 31 out of 49 specimens 

of patients with conjunctivitis by 63.3%. 

In addition, Gallenga et al. [32] detected 

C. trachomatis in 82 patients out of 89 by 94.25% 

with several clinical manifestations of different 

degrees of conjunctivitis by PCR. 

Another study was done in Giza, Egypt by 

Khattab and Abdelfattah [28] found that ocular C. 

trachomatis was present in 60% of symptomatic 

women by PCR from 100 samples. 

While another study was done by different 

techniques in Mansoura, Egypt by Abd El Samea et 

al. [33] who evaluated the direct antigen detection 

of C. trachomatis in conjunctival scrapings by 

enzyme linked immunosorbent assay (ELISA) 

revealed that there was insignificant difference 

between active and cicatricial (P>0.05). Also, 

evaluated C. trachomatis antibodies in the sera of 

patients, revealed insignificant higher titre of C. 

trachomatis antibodies in the sera of active than 

cicatricial cases. However, direct antigen detection 

test and serodiagnosis of C. trachomatis IgM by 

ELISA are more reliable than ELISA IgG in 

diagnosis of active trachoma infection. ELISA IgG 

is a reliable method in the serodiagnosis of 

cicatricial phase of trachoma. 

Whereas a study was done by another 

approach in Mansoura, Egypt by Abd El-Aal et al. 

[34] on 40 patients clinically diagnosed with 

chlamydial conjunctivitis. C. trachomatis was 

detected by direct Giemsa stain in 1/40 (2.5%) of 

samples but isolated in the Vero cell line and 

identified in 4/40 samples (10%) by Giemsa and 

iodine stains or Gen-Probe. However, ELISA 

identified only 2/40 (5%) of total samples after 

culture. Direct Giemsa stain provided low 

sensitivity (25%) and a high specificity (100%) 

compared with cell cultures, with high statistically 

significant differences between both tests (P-

value<0.001). C. trachomatis was detected in a 

relatively high rate of acute follicular conjunctivitis 

patients as detected with culture on the Vero cell 

line. Identification of C. trachomatis in culture was 

100% by Giemsa and iodine stains or Gen-Probe but 

only 50% by ELISA. 

The discrepancy between the results 

obtained by the different techniques for detection of 

C. trachomatis is consistent with the value of using 

molecular techniques that offer higher sensitivity 

and specificity rates than cell culture, DFT and 

ELISA that facilitate accurate diagnosis. 

A significant association between age and 

C. trachomatis prevalence (P < 0.05) with a higher 

positivity rate in young adults aged between 18-39 

years old was found in the present study that 

provides insights into the age-specific vulnerability 

to this infection. This finding supports the existing 

literature stated by Petrovay et al. [35] that also 

supports the higher positive rates in females more 

than males and emphasizes the importance of 

considering gender and age as contributing factors 

in follicular conjunctivitis aetiology especially in 

adult age group. However, this finding goes against 

the results obtained by Hamed [36] who found no 

significant relationship between PCR results and 

age. 

In addition, our study revealed a significant 

gender-based difference, with females exhibiting a 

higher prevalence of C. trachomatis compared to 

males (66.7% versus 33.3% respectively) (P < 0.01). 

This contrasts with Sharma et al. [37]  who stated 

that males had significantly higher positivity rate 

than females in the age group of 31-60 years 

(P<0.05) using C. trachomatis antigen detection 

suggesting the climatic changes have a role in this 

finding. 

A previous cross-sectional study agreed 

with our findings in assessing patients presenting 

with acute conjunctivitis in Giza, Egypt was done by 

Mowafy et al. [38] who revealed that the prevalence 

of trachoma among females was higher than males 

by 80% and 63% for Immunoglobulin M and 

Immunoglobulin G by ELISA respectively with a 

significant relationship between Immunoglobulin G 

and female sex. 

This was in accordance with Courtright & 

West [39] who also found a high prevalence of 

active trachoma in females, then those females 

acquire severe conjunctival scarring by the age of 

40.
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In addition, Melese et al. [40] collected 

survey data from trachoma-endemic settings 

showed that trachoma-related blindness is two to 

four times higher in women compared to men. 

As well, our study established a significant 

correlation between symptoms and PCR results, 

reinforcing the clinical relevance of C. trachomatis 

in follicular conjunctivitis. Symptoms such as 

redness founds in 39 (97.5%), foreign body 

sensation in 37 (92.5%), irritation in 37 (92.5%), 

itching in 36 (90%), tearing in 35 (87.5%), burning 

sensation in 15 (95%), and blurred vision in 10 

(25%), were strongly associated with positive PCR 

results (P < 0.01), guiding clinicians in early 

diagnosis and targeted treatment.  

This was close to results obtained by 

Hamed [36]  who found that redness occurs in 99%, 

burning in eyes 95%, eye discharge 65%, 

lacrimation 86% and foreign body sensation 61%. 

In contrast with a previously mentioned 

study in Giza, Egypt done by Mowafy et al. [38] 

who revealed that the main presenting symptom 

among 302 patients was lacrimation 26.8% followed 

by discharge 25.8% respectively. Pain and redness 

were equally distributed 21.5% and 21.9% 

respectively. The least presenting complaint was 

itching 1% among the studied sample. Half of the 

studied group had associated symptoms with the 

main complaint 50.3% in the form of redness, 

lacrimation, and foreign body sensation, 

respectively. On the other hand, they found that 

78.1% of patients presented with bilateral eye 

affection in comparison to 21.9% who had unilateral 

affection, which coincides with our findings (80% 

bilateral versus 20% unilateral). 

Our study elucidates a highly significant 

correlation between the site of infection and PCR 

results (P < 0.01). This finding indicates that the 

active stage causes bilateral eye affection which 

coincides with the results of the previously 

mentioned study done in Mansoura, Egypt by Abd 

El Samea et al. [33] who found that all antigen 

positive cases in group I (included twenty active 

cases) were bilaterally affected. The prevalence of 

bilateral eye infection suggests a potential role of C. 

trachomatis in acute, recurrent, and chronic 

follicular conjunctivitis episodes, emphasizing the 

need for early diagnosis. 

The high prevalence of C. trachomatis 

infection detected in this study highlights its clinical 

significance in follicular conjunctivitis in adult age. 

The observed associations with demographic 

parameters and symptoms provide valuable insights 

for clinical management and public health 

interventions. So, molecular detection offers 

enhanced sensitivity and specificity, facilitating 

early accurate diagnosis. 

Implications for Public Health 

Our findings have implications for public 

health, emphasizing the importance of early 

diagnosis to control the spread of C. trachomatis 

ocular infections and lessen the burden of its 

sequelae especially cicatricial complication and 

finally blindness. 

Limitations and future directions 

Limitations include the single-centre area, 

and reliance on PCR for diagnosis, which may limit 

generalizability to other populations and settings. 

This study results align with existing 

literature on the prevalence of C. trachomatis in 

follicular conjunctivitis and underscore the need for 

future larger, multicentre studies to validate findings 

and apply novel interventions. 

Potential mechanisms may include 

variations in exposure risk, immune response, and 

pathogen virulence, necessitating further research to 

elucidate underlying factors and higher sample size 

to be investigated to estimate the prevalence in other 

geographical areas. 

 Conclusion 

The study highlights the high prevalence of 

C. trachomatis in follicular conjunctivitis and its 

associations with demographic and clinical factors, 

emphasizing the importance of targeted 

interventions. 

The findings contribute to the broader 

understanding of ocular infections caused by C. 

trachomatis and its role in follicular conjunctivitis 

and the need for recruitment of public health 

interventions to prevent the spread of infection and 

the subsequent blindness as a terminal complication 

of trachoma. 

Recommendations 

Further research is warranted to explore the 

factors contributing to the observed gender and age 

disparities in C. trachomatis prevalence. 

Additionally, routine molecular screening for ocular 

pathogens, including C. trachomatis, may improve 

our understanding of ocular microbiology and aid in 

early diagnosis and proper management. Public 

health efforts should focus on raising awareness, 
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implementing preventive strategies, and ensuring 

access to effective treatment to reduce the burden of 

C. trachomatis-related ocular diseases. 
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